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1. Introduction 
In fusion experimental devices, improvement of 
the core plasma confmement and reduction of the net 
wall particle inventory have been achieved by active 
divertor pumping. It is difficult to obtain a large pumping 
capability by a conventional pumping system. Therefore, 
it is required to develop a new active pumping method. 
Va group metals (V, Nb, Ta) can absorb a lot of 
hydrogen. Moreover, such metal membranes can be 
permeated by energetic hydrogen particles (atom and 
ion) with a high probability. A hydrogen pumping 
method using the metal characteristics is now under 
development. It is expected to be one of effective 
pumping system applicable to the fusion devices. 
2. Experiment 
We have a plan to install an Nb pumping panel 
unit in LHD. The unit is shown in Fig. 1. The panel is 1 
mm thick and 40 em X 40 em in size. 
The hydrogen absorption/release of the pumping 
panel unit was investigated in a vacuum chamber (the 
background pressure was about 10-5 Pa). A mass flow 
controller (MFC) was employed to admit hydrogen 
molecule (Hz) gas into the chamber. Hydrogen atom flux 
impinged on the panel in order to fill the panel with 
hydrogen because Hz is hardly absorbed by Nb. The 
atom flux was made by heating Ta wire (1.5 mm in the 
diameter) in Hz gas. For releasing the absorbed hydrogen, 
the panel was heated up to about 850 °C by passing 
electric current through the panel. The panel temperature 
was determined by measuring the panel resistance. The 
amount of absorbed/released hydrogen was measured 
with an orifice set in the exhaust pipe. The conductance 
of the orifice was calibrated by the MFC. 
3. Results 
A typical chamber pressure change of the 
experiment is shown in Fig. 2. Hz gas was admitted into 
the chamber from 5 min. to 20 min. The pressure was 
controlled to be 1 Pa Hz by the MFC. The Ta wire was 
heated from 1 0 min. to 15 min. as the pressure was 
decreased because the panel absorbed some of the 
impinging hydrogen atom flux. The panel was heated to 
release the absorbed hydrogen from 25 min. to 55 min. 
as the chamber pressure was increased. 
It was showed by the experiment that 
the unit could absorb more than 100 Pa m3 of 
hydrogen, 
the absorbed hydrogen was hardly released unless 
the panel was heated at the temperature of 400 °C or 
above. 
In LHD, the amount of hydrogen particle impinging on 
the unit is expected to be about 30 Pa m3 a day. 
Therefore, even if the entire impinging hydrogen 
particles are absorbed, the unit will not release the 







Fig. 1. Niobium pumping panel unit. 
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Fig. 2. Typical change of chamber pressure. 
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